Well-controlled cubic nanocrystal of TMA-A zeolite with a size of 60~100 nm were synthesized by a hydrothermal method in a solution having a Al(i-pro) 3 : 2.2 TEOS : 2.4 TMAOH: 0.3 NaOH : 200H 2 O composition. The single TMA-A nanocrystals has an average lattice constant of 24.61 Å having a surface area of 742.36 m 2 /g. Thermal treatment of TMA zeolite crystals results in the formation of an amorphous above 900 o C. Environmental scanning electron microscopy (ESEM). high resolution transmission electron microscopy(HRTEM), X-ray powder diffraction(XRD), fourier transform infrared(FT-IR) spectroscopy, DTA/TGA and BET analysis were used to characterize the initial materials and the obtained products after various heat treatments.
Introduction
Nearly perfect crystalline zeolite structures are very important for a variety of studies, such as a fundamental understanding for the crystal structure, which could be used as micro reactor for model reaction, chemical sensor and host materials for semiconductor clusters from 1 to 20 nm in diameter to create electronic and optical properties specific to the form of nanocrystals [1, 2] . In addition, the well-shaped zeolite nanocrystals bear a great potential to be employed as organizing media for various semiconductor quantum dots in a highly ordered and oriented way [3, 4] . Therefore, to synthesize zeolite single nano crystals is of great interest [5] . Despite the great applicability of the zeolite nanocrystals, the crystal morphologies were characterized in detail at room temperature; in particular, the issue of whether the as-synthesized nano crystals were single crystals or not was not still discussed at high temperature. In this study, the main interest is focused on synthesis a wellcontrolled single phase nanocrystal TMA-A zeolite and explained in more detail the structural and morphological transformation of synthetic zeolite nanocrystals as a function of various heat treatment.
Experimental Procedure TMA-A zeolite nanocrystals of a uniform particle size of 60-150 nm were synthesized by the hydrothermal method in a mother solution having a composition of Al(i-pro) 3 : 2.2 TEOS : 2.4 TMAOH: 0.3 NaOH : 200H 2 O composition at 100 for 3 days. The reactant materials used were aluminium isopropoxide Al(i-pro) 3 (Aldrich, 98wt%), tetraethylorthosilicate (TEOS, Aldrich, 98wt%), tetramethylammonium hydroxide (TMAOH, Aldrich, 25wt% in water), sodium hydroxide (NaOH, Aldrich, 99.99wt%). The autoclave was removed at predetermined times from the oven to arrest the reactions. Crystallized samples were collected and separated by centrifugation. The products were repeatedly dispersed in distilled water using ultra sonication and centrifugation as above to remove the remaining mother solution until the pH of the dispersion was near 7. The samples were obtained by drying at 80 for 4 h. A micromeretics accelerated surface area and porosimetry (ASAP 2010) instrument was used to determine the surface area of nanocrystals. The semiquantitative chemical analysis performed to estimate the SiO 2 /Al 2 O 3 ratio was carried out by fluorescent X-ray spectrometry (Model 3070, Rigaku Co., Tokyo, Japan). The initial materials and the obtained products after various heat treatments were characterized by XRD (Model RAD-2B, Rigaku Co.) with CuKα radiation, environmental scanning electron microscopy (ESEM, XL-30, FEG), high resolution transmission electron microscopy (HRTEM, Tecnai G2, STEM), fourier transform infrared(FT-IR) spectroscopy and DTA/TGA(Linseis, L81-II) analysis .
Results and Discussion
The morphology of TMA-A zeolite crystal from a view image shows that a cubic is comprised of well-controlled crystals between 60 and 100nm in size in a configuration having six planes, as shown in Fig. 1 . The Cube or Hexahedron {001} is composed of six perfect square faces that make angles of 90 o . Thermal treatment of TMA-A zeolite results in the thermally stable phase of zeolite up to 800 for 30 min. This phase transformed to amorphous phase at 860 for 30 min, which transformed to a rounding crystal morphology after heat treatment at 900 for 30 min, as shown in Fig. 1 .
Fig.1. ESEM Image of TMA-A Zeolite as a function of heat treatment
The particle size distribution can be estimated from the low-magnification image and is further characterized by DLS, as shown in Fig. 2(a) and (b). The resulting solids of (a) and (b) were collected and separated by centrifugation with a relative centrifugal speed (rpm) of 3,000 and above 5,000, respectively. DLS measurement of zeolite TMA-A shows two maxima at 100 and 60 nm in the size distribution, which is in agreement with the HRTEM observation. This two different particle size distribution in the same mother solution reflects different nucleation process [6] . 
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The XRD results of this morphology showed only the TMA-A zeolite, 2θ = 7 o (200), 10 o (220), and 24 o (600), single phase which has an average lattice constant of 24.61 Å with a SiO 2 /Al 2 O 3 molar ratio of 1.6~2.0, as determined by XRD and XRF. The XRD pattern of the sample calcined at 900 for 30 min, indicating amorphous phase, as a shown in Fig. 3 . Fig. 3 . XRD-Patten of TMA-A as a function of reaction Time Fig. 4 show HRTEM imaging of nano crystal of TMA-A zeolite. The images show high degree of structural order and perfect crystal morphology. It is clear from the low-magnification image that the crystals has typical cubic form with difference size about 60 or 130 nm in -edge. In general, the framework of TMA-A zeolite can be described in terms of two types of polyhedra; one is simple cubic arrangement of eight tetrahedral, the D4R; the other is truncated octahedron of 24 tetrahedra or cages as previously described for the sodalite-type minerals. The TMA-A zeolite is generated by placing the cubic D4R units in the center of the edges of a cube of the edge 12.3 Å [7] . This nanostructured zeolite materials was applied as host-guest materials for nano-cluster particles [8, 9] DTA/TGA curves of the synthetic NaA zeolite are shown in Fig. 5 . DTA curve of zeolite have characteristic endothermic minimum below 120, caused the thermally induced desorption of physically absorbed water. The exothermic peak in the temperature range from 370 to 440 belong Solid State Phenomena Vols. 124-126 565 to the desorption of the remaining zeolite water of 21.5% enclosed in the zeolitic matrix. The wide endothermic peaks in the DTA curves at 740 and 957.5 correspond to high-temperature solidstate transformation, respectively.
Fig. 5. Thermal analysis of TMA-A Zeolite

Conclusions
The crystal morphology of TMA-A zeolite shows that a cubic is comprised of well-controlled crystals between 60 and 100nm in size in a configuration having six perfect square planes and an average lattice constant of 24.61 Å with a SiO 2 /Al 2 O 3 molar ratio of 1.6~2.0. Thermally induced transformation of the crystalline TMA-A zeolite take place through the formation of an amorphous at 860 for 30 min. The monodistributed average crystal size was determined to be 60 and 100 nm, which is an agreement with the TEM observation.
